In the present study, we sought to examine information seeking among individuals with social anxiety disorder (SAD, n ϭ 31) and nonanxious controls (n ϭ 32) during an impression-formation task. Participants were given an initial description of a protagonist that included polarized information on the social rank dimension (i.e., dominant or submissive) or on the affiliation dimension (i.e., friendly or unfriendly). Participants were told that their task was to rate the protagonist on social rank and affiliation traits and were given the opportunity to obtain additional information in order to make their decisions. Results indicated that compared to controls, individuals with SAD sought less information before making social rank ratings. In addition, individuals with SAD rated dominant protagonists as higher in social rank than did controls. These findings suggest that even in nonevaluative conditions, individuals with SAD may have an information-seeking bias. In addition, individuals with SAD may have a bias in forming impressions of dominant others. Implications for cognitive and interpersonal models of SAD are discussed.
Social anxiety disorder (SAD) is defined by fear and avoidance of social interactions (e.g., talking to a stranger or peer, going to a party) and performance situations (e.g., public speaking). Individuals with SAD have fewer social relationships and are less likely to date or marry, compared to individuals with other anxiety disorders (Mendlowicz & Stein, 2000) . They report low intimacy and closeness in peer relations, friendships, and romantic relations (Rodebaugh, 2009; Sparrevohn & Rapee, 2009; Weisman, Aderka, Marom, Hermesh, & Gilboa-Schechtman, 2011 ) and suffer from a wide range of other interpersonal problems (Alden & Taylor, 2004 .
One of the most important aspects of interpersonal relationships is impression formation. According to interpersonal theories (e.g., Horowitz, 2004) , individuals' impressions of others lead to certain behaviors, and these behaviors, in turn, elicit reactions from others that may reaffirm the original impression. In the context of SAD, impressions of others as critical and rejecting can lead to protective behaviors such as low self-disclosure, which can then result in others' rejection (Alden & Bieling, 1998) . Thus, impression formation can spark an interpersonal process leading to reaffirmation of negative beliefs and maintenance of SAD.
Interpersonal goals can affect impression formation. In a recent study, individuals who entered an interaction with the goal of formulating an impression of the partner created a significantly more positive interaction experience for both partners, compared to those who entered the interaction with the goal of influencing their partner's impression of them (Sasaki & Vorauer, 2010) . Similarly, individuals with SAD primarily adopt self-protective goals in interpersonal interactions and display less approach behavior and more avoidance behavior compared to nonanxious controls (Meleshko & Alden, 1993; Wallace & Alden, 1997) . Thus, the primary goal for individuals with SAD may be to manage their own impression in the eyes of others, rather than to approach others and generate accurate impressions of them (Alden & Taylor, 2010) . This may lead to negative interaction experiences (Sasaki & Vorauer, 2010) .
Certain types of information may be especially relevant for impression formation. Several theoretical perspectives suggest that the interpersonal world can be construed using two systems: one of social rank, power, and dominance and one of affiliation, reciprocity, and intimacy (e.g., Gilbert & Trower, 2001 ). The social rank system organizes the social world into hierarchies in which individuals compete to achieve dominant status. The affiliation system organizes the social world into support networks, friendships, and collaborations, in which one can connect, cooperate, and receive reassurance from others. Individuals with SAD are hypothesized to overutilize the social rank system and underutilize the affiliation system (Gilbert & Trower, 2001; Trower & Gilbert, 1989) . Thus individuals with SAD may have greater sensitivity to social-rank information and reduced sensitivity to affiliation information. Accordingly, SAD has recently been linked to impairment in both systems (Aderka, Weisman, Shahar, & Gilboa-Schechtman, 2009; Weisman et al., 2011) .
Seeking information about others is a pivotal process in the context of impression formation (see Smith & Collins, 2009 for a review). In real-world interactions, individuals are not passive recipients of information, but rather active agents that seek out and elicit information from others. Active elicitation of information precedes other cognitive processes such as interpretation and integration and can affect these processes (Denrell, 2005; Smith & Collins, 2009) . To increase our understanding of impression formation in SAD, it is important to consider (a) how much information is sought, (b) which types of information are sought (e.g., whether information about social rank or affiliation is given preference), and (c) how obtained information is evaluated.
In the present study, we examined information seeking among individuals with and without SAD during an impression-formation task. Participants were given an initial description of a protagonist that included polarized information on the social rank dimension (i.e., indicating that he or she was dominant or submissive) or the affiliation dimension (i.e., indicating that he or she was friendly or unfriendly). Participants were told their task was to rate the protagonist on several traits and were instructed to obtain as much information as necessary to make their evaluations.
We hypothesized that individuals with SAD would seek less information about the protagonists compared to controls (the informationseeking-bias hypothesis). This is because individuals with SAD may be primarily motivated to manage their own impression (i.e., selfprotective goal), rather than generate accurate impressions of others (i.e., acquisitive goal; Alden & Taylor, 2010) .
Consistent with the overutilization of the social rank system (Gilbert & Trower, 2001) , we expected that individuals with SAD would be more sensitive to social-rank information compared to controls and would rate protagonists more extremely (i.e., dominant protagonists as more dominant and submissive protagonists as more submissive). Specifically, we hypothesized that the difference between ratings of dominant and submissive protagonists would be greater among individuals with SAD compared to controls (the social-rank-sensitivity hypothesis). Conversely, consistent with the underutilization of the affiliation system (Gilbert & Trower, 2001) , we expected that individuals with SAD would be less sensitive to descriptions of affiliation compared to controls. Specifically, we hypothesized that the difference between ratings of friendly and unfriendly protagonists would be smaller among individuals with SAD compared to individuals without SAD (the affiliation insensitivity hypothesis).
Method Participants
The total sample included 63 individuals. Mean age was 28.16 (SD ϭ 4.93), and 47.6% of participants were women. Individuals in the SAD group (n ϭ 31) sought treatment at a large mental health center in Israel, where they were diagnosed using the Structured Clinical Interview for DSM-IV (SCID; First & Gibbon, 2004) . Interviewers were graduate students in clinical psychology. Training for the SCID included an initial workshop with a senior clinician (the last author, EGS), and all diagnoses were supervised and reviewed by another senior clinician (the third author, SM). Inclusion criteria for the SAD group included (a) a primary diagnosis of SAD according to DSM-IV criteria, and (b) age between 18 and 45. Exclusion criteria included (a) past or current diagnosis of schizophrenia and (b) current diagnosis of substance dependence. Seven individuals (21.6%) had no additional diagnoses, and each of the remaining 24 individuals had one comorbid Axis-I disorder: major depressive disorder (n ϭ 10; 32.3%), generalized anxiety disorder (n ϭ 6; 19.4%), obsessive-compulsive disorder (n ϭ 4; 12.9%), and panic disorder (n ϭ 4; 12.9%).
The control group (n ϭ 32) included individuals recruited from the community who were diagnosed using the SCID, and did not have any Axis-I disorders. Inclusion criteria for the control group included (a) no diagnoses of Axis-I disorders and (b) age between 18 and 45. Table 1 presents demographic and self-report measures for the two groups.
Procedure
Participants in the SAD group were interviewed using the SCID as part of a routine diagnostic assessment of the clinic. Following the SCID, participants were invited to take part in a study on impression formation. If participants agreed, they filled out informed-consent forms and self-report measures and subsequently completed the computerized information-seeking task. Participants in the control group were invited to the clinic where they completed the experimental procedure. Participants in both groups completed the information-seeking task alone, to ensure that the presence of the experimenter did not elicit anxiety during the task. The instructions for the task were as follows:
In this task you will be asked to read descriptions of individuals and rate them on the following traits: assertiveness and self-confidence, or friendliness and sensitivity. Before you rate, make an effort to achieve a high degree of confidence. To do so, you can request additional information by pressing the space bar (you may do so multiple times). At any time after reading the initial description, you can rate the individual by pressing the "Enter" button. You will be prompted to rate the protagonists when you exhaust all the available information.
Following the instructions, participants read descriptions of eight protagonists (four men and four women) in randomized order. Half of the protagonists were described in social rank terms, and half were described in affiliation terms. In addition, half of the protagonists were described as high on a dimension (i.e., dominant for social rank descriptions, and friendly for affiliation descriptions), and half were described as low on a dimension (i.e., submissive for social rank descriptions and unfriendly for affiliation descriptions).
1 Each description was 45-55 words long. The following is a sample description of a dominant protagonist:
Mika noticed a young woman parking in a handicapped-only parking space. Mika turned to the woman and asked her to choose a different parking space. Mika's friends always note that she stands up for her rights and the rights of others and is not afraid to speak her mind, even when her opinions are not popular.
Following the initial description of the protagonists, participants could either receive additional information or complete the rating task. If they opted to receive additional information, they were presented with up to eight information items that were either consistent with the protagonist's behavior or irrelevant to the protagonist's behavior (neutral). The following is an example of a neutral information item:
Mika watched her favorite TV show yesterday. When the commercials started, she got tea and cookies, which she baked the day before. During the commercial break, her phone rang. She answered and talked to a friend for several minutes.
After either reading all eight additional information items or pressing the Enter button, participants rated the protagonist on assertiveness and self-confidence (following social-rank descriptions), or friendliness and sensitivity (following affiliation descriptions), using a 7-point Likert scale. (First & Gibbon, 2004) . The SCID is a wellestablished structured clinical interview for Axis-I disorders. Specifically, for SAD diagnoses, the SCID has shown excellent interrater reliability, and SAD has been found to be the most reliable Axis-I diagnosis in the SCID ( ϭ 0.83; Lobbestael, Leurgans, & Arntz, 2011) .
Measures SCID
The Liebowitz Social Anxiety Scale-Self-Report version (LSAS-SR; Liebowitz, 1987) . The LSAS-SR is comprised of 24-items that assess levels of anxiety and avoidance in social or performance situations. The LSAS-SR has been shown to have excellent internal consistency, convergent and discriminant validity, and high test-retest reliability (Baker, Heinrichs, Kim, & Hofmann, 2002) . In the present study, we used the Hebrew version of the LSAS-SR, which has demonstrated excellent internal consistency (Cronbach's alpha ϭ .91), test-retest reliability (r ϭ .87-0.96 for the different subscales), and strong convergent and discriminant validity (Levin, Marom, Gur, Wechter, & Hermesh, 2002) . The internal consistency in our sample was 0.92.
The Beck Depression Inventory (BDI; Beck, Ward, Mendelson, Mock, & Erbaugh, 1961). The BDI is a 21-item self-report measure tapping cognitive, behavioral, and affective facets of depression. The BDI has high validity and reliability scores (Beck, Steer, & Garbin, 1988) . In the present study we used the Hebrew version of the BDI (Shalev et al., 1998) . The internal consistency in our sample was 0.88.
Results

Information-Seeking-Bias Hypothesis
To examine the information--seeking-bias hypothesis, we conducted a repeated-measures ANOVA. Independent variables were dimension (two-level within-subjects variable: social rank vs. affiliation), polarity (two-level within-subjects variable: high vs. low), and group (two-level between-subjects variable: clinical vs. control). The dependent measure was the number of additional information items that participants sought before rating the protagonists. We found a significant main effect for polarity, F(1, 61) ϭ 6.15, p ϭ .02, partial 2 ϭ 0.09, a significant main effect for group, F(1, 61) ϭ 4.23, p ϭ .04, partial 2 ϭ 0.07, and a significant dimension by group interaction, F(1, 61) ϭ 6.23, p ϭ .02, partial 2 ϭ 0.09. The main effect for polarity was such that more information items were sought for protagonists that were depicted as low on the relevant dimension (i.e., submissive or unfriendly; M ϭ 4.90, SD ϭ 3.72) compared to protagonists that were depicted as high on the dimension (i.e., dominant or friendly; M ϭ 4.28, SD ϭ 3.74). Consistent with our predictions, the main effect for group indicated that the clinical group sought significantly fewer information items (M ϭ 3.67, SD ϭ 2.81) compared to the control group (M ϭ 5.48, SD ϭ 4.06).
To explore the dimension by group interaction, we conducted two independent-samples t tests comparing the clinical and control groups on information items sought following social rank protagonists and affiliation protagonists. We found a significant group effect for social rank protagonists, t(51.7) ϭ 2.83, p ϭ .01, 2 but not for affiliation protagonists, t(61) ϭ 1.27, p ϭ .21. The effect of group for social rank protagonists was such that the clinical group sought significantly fewer items (M ϭ 3.47, SD ϭ 2.47) compared to the control group (M ϭ 5.86, SD ϭ 4.03). Similarly, for 1 Prior to the reported experiment, we conducted a pilot study that examined these descriptions. In that study, 10 independent raters evaluated a larger set of descriptions on social rank and affiliation. Specifically, raters were asked (1) Does the description depict the person in terms of social rank? (2) Does the description depict the person in terms of affiliation? Raters used 5-point scales (1 to 5) to rate the congruence of the description to the specified dimension. Descriptions obtaining average ratings of 4 or greater on the primary dimension and 2 or lower on the other dimension were chosen for the present study. A full list of all descriptions and additional information can be obtained from the authors.
2 Degrees of freedom were corrected due to unequal variances.
affiliation protagonists the clinical group sought fewer items (M ϭ 3.40, SD ϭ 3.40) compared to the control group (M ϭ 5.11, SD ϭ 4.27), but the difference was not statistically significant. Descriptive statistics are presented in Table 2 .
Social-Rank-Sensitivity Hypothesis
To test the social-rank sensitivity-hypothesis, we conducted a repeated-measures ANOVA with ratings of the protagonist on the social rank dimension as the dependent variable. Independent variables were polarity (two-level within-subjects variable: dominant vs. submissive), and group (two-level between-subjects variable: clinical vs. control). Results indicated a significant main effect for polarity, F(1, 61) ϭ 943.05, p Ͻ .001, partial 2 ϭ 0.94, and a significant main effect for group, F(1, 61) ϭ 4.46, p ϭ .04, partial 2 ϭ 0.07, which were qualified by a significant polarity by group interaction, F(1, 61) ϭ 4.17, p ϭ .04, partial 2 ϭ 0.06. Consistent with our experimental design, the main effect for polarity was such that ratings for dominant protagonists (M ϭ 6.25, SD ϭ 0.73) were higher than ratings for submissive protagonists (M ϭ 2.18, SD ϭ 0.67). The main effect for group was such that the clinical group rated protagonists as more dominant (M ϭ 4.33, SD ϭ 0.40) compared to the control group (M ϭ 4.11, SD ϭ 0.46).
To explore the polarity by group interaction, we examined the main effect of group for dominant and submissive protagonists separately using independent-samples t tests. Results indicated a significant group effect for dominant, t(61) ϭ 2.89, p ϭ .01, but not for submissive protagonists, t(61) ϭ 0.25, p ϭ .81. The effect was such that clinical group rated dominant protagonists as higher on the social-rank dimension (M ϭ 6.51, SD ϭ 0.63) than the control group (M ϭ 6.01, SD ϭ 0.74). The difference for submissive protagonists was in the direction of the hypothesis (i.e., the clinical group had lower ratings) but was not statistically significant.
Affiliation-Insensitivity Hypothesis
To test the affiliation-insensitivity hypothesis, we conducted a repeated-measures ANOVA identical to the one performed with social rank ratings, but with affiliation ratings as the dependent variable. Results indicated a significant main effect for polarity, F(1, 61) ϭ 1169.30, p Ͻ .001, partial 2 ϭ 0.95, and a significant main effect for group, F(1, 61) ϭ 11.94, p ϭ .001, partial 2 ϭ 0.16. Again, consistent with our design, the main effect of polarity was such that ratings for friendly protagonists were higher (M ϭ 6.58, SD ϭ 0.51) than ratings for unfriendly protagonists (M ϭ 2.03, SD ϭ 0.88). The main effect for group was such that the clinical group rated protagonists as more friendly (M ϭ 4.50, SD ϭ 0.49) compared to the control group (M ϭ 4.11, SD ϭ 0.41). Inconsistent with the affiliation insensitivity hypothesis, no significant polarity by group interaction was found, F(1, 61) ϭ 1.73, p ϭ .19, partial 2 ϭ 0.03. However, the differences between ratings of friendly and unfriendly protagonists were in the direction of the hypothesis, such that the control group had a greater difference (M diff ϭ 4.72) compared to the clinical group (M diff ϭ 4.37).
The Effect of Depression
We repeated all the analyses above as ANCOVAs with depression (BDI scores) as a covariate. The same pattern of significant effects emerged in all analyses. We examined interactions between depression and group status using a Generalized Linear Models framework because interactions of covariates and betweensubjects variables cannot be computed using ANOVA. We found no significant interactions between depression and group status (all ps Ͼ 0.05).
Discussion
In the present study, we examined impression formation among individuals with and without SAD. We found that overall, individuals with SAD chose to seek out less information before an impression of another person compared to controls, especially when presented with social-rank information. Cognitive models of SAD (e.g., Clark, 2005) posit that individuals with SAD reduce their processing of external information under evaluative conditions. Our findings are consistent with these cognitive models and extend them to suggest that information-processing biases may occur under nonevaluative conditions as well (i.e., without an actual social threat). Our findings further suggest that this bias is content specific such that compared to controls, individuals with SAD required less social-rank (but not affiliation) information to formulate an impression of others.
The information-seeking bias found in the present study may also be viewed as consistent with an interpersonal model of SAD (Alden & Taylor, 2010) . According to this model, individuals with SAD adopt defensive strategies (e.g., self-protection and selfconcealment) in threatening social interactions and attempt to minimize negative consequences, rather than maximize positive ones (Trower & Gilbert, 1989) . Thus, utilization of these strategies may lead individuals with SAD to seek out less information in order to reduce engagement with others and thus minimize negative consequences. Our findings suggest that social-rank information may be perceived as particularly threatening by individuals with SAD and may activate defensive strategies, leading to less information seeking. Our findings are partially consistent with an evolutionary-based view of social anxiety (e.g., Trower & Gilbert, 1989) . This view suggests that individuals with SAD overutilize the social rank system and have an enhanced focus on competition and social status. We found that individuals with SAD rated dominant protagonists as more dominant compared to controls. However, no differences were found for submissive protagonists. Thus, it appears that individuals with SAD may have a bias in their impressions of dominant (but not submissive) others, perceiving them as higher in social rank than controls. These findings can inform evolutionary theories of SAD as they suggest that the bias is not to social-rank information in general, but rather specific to dominant others. Inconsistent with Trower and Gilbert (1989) , our findings did not support a bias in ratings of affiliation protagonists.
Interaction goals may serve as a link between bias in ratings of dominant others and information-seeking bias. It is possible that social-rank information may be perceived as threatening by individuals with SAD, leading to a view of others as more dominant, and may consequently activate defensive goals and avoidance strategies. These defensive goals and avoidance strategies may result in less information seeking. Conversely, receiving affiliation information may activate goals of approaching others and formulating impressions of them (Alden & Taylor, 2010) , which in turn may lead to more information seeking and accurate, nonbiased impressions. This formulation incorporates concepts from cognitive, interpersonal, and evolutionary theories of SAD. However, more research needs to be done in order to clarify the relationship between these variables.
We found that individuals with SAD rated protagonists as more friendly compared to individuals without the disorder. This may seem puzzling as individuals with SAD have been found to view others as competitive (Hope, Sigler, Penn, & Meier, 1998) . However, it is possible that viewing others as more dominant creates a halo effect on affiliation such that dominant others are also viewed as friendly and may be attributed other positive traits. This hypothesis remains speculative, and future research is needed to examine this potential process.
The present study has several limitations. First, our socially anxious group received comorbid diagnoses that could have affected the information-seeking bias. However, we examined the effects of depression severity on all dependent variables, thus reducing the chances that the results were due to depressive symptoms. Second, our sample size was modest, and lack of statistical power may have contributed to some of the nonsignificant findings. Third, we only collected ratings of assertiveness and self-confidence for social-rank protagonists and ratings of friendliness and sensitivity for affiliation protagonists. Future studies can include more comprehensive ratings for all protagonists to help us understand the possible interactions between the domains. Fourth, the number of vignettes we used was small, and results need to be replicated with additional vignettes. Fifth, we examined information-seeking bias without a live-interaction partner. This feature of the design is both a weakness and a strength of the present study. Because our task was not conducted in an actual interpersonal situation, the external validity of our findings may be limited. However, it is also a strength of the present study as it extends cognitive models to suggest that the presence of others is not needed to generate cognitive biases among individuals with SAD. Future studies can examine both interpersonal and noninterpersonal conditions to increase our understanding of the role of live interaction partners in information processing in SAD.
Despite these limitations, the present study represents the first attempt to examine impression formation and information seeking among individuals with SAD. We found evidence for an information-seeking bias among individuals with SAD as well as a bias in forming impressions of dominant others. The information-seeking bias can inform cognitive models, as it suggests that cognitive biases occur in nonevaluative situations in addition to evaluative ones. It can also inform interpersonal theories in delineating interpersonal processes occurring during interactions. The impression-formation bias (i.e., rating dominant others as even more dominant) can inform evolutionary-based views of SAD. Finally, the combination of these findings may provide an avenue for bridging the gap between different theories of SAD and may be the first step in creating a comprehensive, translational theory of the disorder.
